DESCRIPTION OF PROBLEM
Most broilers produced in the United States are grown by contract producers. The raising of poultry via contractual arrangements with integrated companies has been a primary component of the commercial poultry meat industry for many years and has been a key factor in the growth and success of this business. The U.S. poultry industry's competitive contract system is unique in world production and offers advantages to all parties involved.
Poultry contracts offer benefits to both growers and integrators. Primary benefits for growers include reduced production and price risk, insulation from price changes, relatively predictable and stable income, reduction of production responsibilities, and lower operating capital requirements. Benefits accrue to integrators through the fured costs assumed by growers and the high-quality management and performances obtained from flocks on competitive contracts.
Although the number of broilers produced in the U.S. (Figure 1 ) and the number of new facilities required to support production have steadily increased, questions have been raised about broiler contracts and their ability to generate adequate returns over time. Ah0 and Reid [l] reported that a sample of north Georgia broiler contract growers examined from 1982 to 1986 experienced an average 8.7% before-tax rate of return on assets. They concluded that the rate of return on broiler production operations during this 4-yr period exceeded the rates of return on general agricultural assets during the expansionary period of the 1970s. In a subsequent publication, returns on broiler houses from 1958 to 1987 rose even though housing costs increased while contract payments adjusted for inflation declined. According to the authors, technological advances let growers achieve this paradox: increases in production performances compensated for increases in housing costs and declines in contract payments. The ever-increasing cost of the initial investment in recent years has led to growing concern about the ability of those investments to generate adequate cash flows. One complicating factor is the growers' need to make periodic substantial upgrades in production facilities to maintain production efficiencies and competitive positions. This necessity to keep up with technology has taken on even more significance in the late 1980s and the early 199Os, with significant advances in the technology of housing construction, ventilation, and watering systems. Poultry houses are long-term investments; thus, their performances can be accurately evaluated only over a number of years. This study sought to evaluate the long-term investment performance of a broiler production facility built in north Georgia in 1986. The analysis includes refinancing at the end of 1990 to accommodate a substantial upgrade of ventilation and watering systems. Computed returns are compared to those of other selected commodities produced in the southeastern United States during the period analyzed.
MATERIALS AND METHODS
An annual survey of broiler production costs and returns in Georgia 13, 41 has established a base of information related to poultry grower investments and contract returns over time. Sources of information for the survey include yearly on-site interviews with major poultry integrators, building contractors, bankers, and growers. Information obtained includes costs of housing and equipment, contract payments per pound of live weight, operating expenses, flock performance characteristics, and applicable interest rates.
Using the survey information, we calculated annual net returns to land, labor, and management from 1986-1996 for a 40 ft x 400 ft broiler house constructed in 1986 at a cost of $64,900. The initial investment was fully financed at a 10% rate of interest with a 10-yr amortization schedule. Had the financing been less than lm%, it would also have been necessary to calculate the opportunity cost of tying up the grower's own capital in this as opposed to another investment.
In addition, a $16,000 upgrade of this facility to provide tunnel ventilation and nipple watering systems at the end of 1990 was frnanced through a second mortgage for 8 yr at a 10.75% rate of interest. Returns for 1997 through 2000 were projected based on past performance.
Cash flow comparisons were made for three management scenarios: poor, average, and above average flock performances. Incomes for above average and poor performances were computed using contract payments 0.5dlb more or less than the average payment. Annual incomes also include a $1,500 value of litter for fertilizer as a product of the facility. Net returns to the grower's land, labor, and management were determined by subtracting yearly fured and operating costs from annual income values.
Net returns for selected commodities other than poultry were derived from USDA surveys on costs and returns for major U.S. crops and livestock [5, 6] . The USDA includes charges for land and labor in their cost estimates for determining net returns on producer management and risk. To make returns for the selected commodities comparable to poultry returns, USDA cost charges were reduced by the amount of the charges against land and labor. Comparisons for broilers with other crops and livestock were then made by using returns for an average four-house broiler unit compared to 20-acre units of crops or livestock. Renty acres represents the approximate amount of land necessary for an average four-house broiler production unit. Means and coefficients of variability (C.V.) were computed for net returns on each commodity and used to assess relative performances. Coefficient of variability, by definition, is the standard deviation expressed as a percentage of the mean [7] and is used as a measure of relative variation. The greater the variation, the larger the C.V.
RESULTS AND DISCUSSION
Economic and performance factors for broiler production facilities have changed substantially over time (Table 1) . From 1980 to 1996, building and equipment costs increased from $3.40 to $6.00/ft2, while contract payments for an average grower have increased from $0.033 to $O.O45/lb of live weight. Significantly, the amount of live weight produced annually in these facilities has increased from 25.3 lb/ft2 to 34.9 Ib/ft2 because of improved flock performances. The combined effects of improved performances and higher contract payments have increased annual income per square foot from $0.84 to $1.57. Over 70% of this increase in income during this period results from improved bird performances, with the remainder coming from increased contract payments.
These findings are consistent with those of Ah0 and Reid [2], who pointed out the importance of technological advancements to poultry returns from 1958 through 1987. It seems unlikely that broiler performances during the next 15 yr can achieve gains comparable to those of the past 15 yr; it may thus be necessary for contract payments to increase at a faster rate in the future if the poultry industry is to continue new building and expansion. Performance and contract payments derived from the annual UGA survey are presented in Table 2 . Upgrading in 1990 provided for a higher density growing system and an increase in contract payment in 1991. These results show how periodic increases in contract payments occur over time. Such increased payments are necessary to provide cash flows that can support new construction and technology costs. Increases in the numbers of buds placed and the contract payments received caused, the average annual gross income in these models to rise by more than $6,000 from 1986 to 2000 (Table 3) .
Annual returns to land, labor, and management were obtained by subtracting fmed and operating costs from annual income values ( Table 4) . These examples provide for a refinancing of the loan at the end of 1990 to accommodate the $16,000 upgrade, with the new debt being structured over an 8-yr period. Refinancing resulted in additional debt of $2,999 through 1998. The values produced here demonstrate that grower returns were modest during the period of debt retirement but became much more substantial once the units were paid for. Annual net returns during debt retirement ranged from around 3.0% of initial investment for a poor grower to approximately 11% for an above average grower. After debt retirement, net returns jumped to more than 24% of initial investment. The USDA publishes data relating to rates of returns on assets for production agriculture as a whole [8]. The income rate of return on U.S. production agriculture assets is calculated by dividing net operating income, which includes a charge for hired labor, by annual asset values. Using this formula, the average rate of return on U.S. agricultural assets during the period 1986-1995 was 3.5%. If a hired labor charge of $1,912/yr (450 hr @ $4.25/hr) is charged against poultry income for this example, the average rate of return on initial assets for broilers during debt retirement is 4.0%. The average poultry grower in this model thus does as well as or better than U.S. agricultural producers as a whole. This conclusion agrees with Aho and Reid's [l] findings that poultry growers did as well as U.S. agricultural producers in general from 1982 to 1986. One of the primary benefits of contract poultry production is the potential stability of income. Researchers at North Carolina State University [9] have shown through simulations that incomes received from broilers produced independently would have been 5.88 times more variable than incomes produced on contracts. Another way of looking at the benefits of contract poultry production is to compare broiler net returns with alternative agricultural commodities. Table 5 compares annual net returns for an average four-house broiler complex with returns on 20-acre units for other selected commodities in the southeast. Returns from broilers were considerably more stable as expressed by their relatively low C.V. More sigdcantly, year to year returns for broilers were consistently positive while most of the selected commodities experienced periods of negative returns. These striking results emphasize the very important benefit of price risk reductions that contract broiler growers experience compared to producers of other agricultural products. As a result of income stability and insulation from market fluctuations, returns for broilers were more than 4 times greater than the next best performing commodity (peanuts) during this 9 -y period. Even considering that most commodities have lower investment costs per acre, poultry still provides greater returns over time.
Not only have nominal incomes and net returns for broiler production facilities tended to increase over time, these returns remain positive even in the context of inflationary pressures. Table 6 presents returns to the grower's land, labor, and management adjusted to annual Consumer Price Index (CPI) inflation rates. The results of this analysis indicate that real rates of grower returns during the period of debt repayment have remained fairly constant. In other words, returns to broiler growers during debt retirement have essentially kept pace with inflation rates over time. 
CONCLUSIONS AND APPLICATIONS
Poultry houses are long-term investments with early returns sacrificed for more substantial returns in later years. New growers considering investments in poultry houses should understand the nature of this investment before building. Over 70% of the increased income from broiler houses in the past 15 yr has come from improved performance factors. Income in future years may have to come more from contract compensation. Incomes from broiler production are relatively more positive and consistent than those from other agricultural commodities. Returns to broiler growers during debt repayment have kept pace with inflation rates.
